An instrument has been devised which makes biopsy of the synovial membrane a relatively easy procedure. With this instrument the usual operative incision is unnecessary and the disability incident to operation is avoided. It has been used on 130 occasions to remove specimens from 135 joints of 108 patients, ranging in age from 3 to 71 years. Single procedures were performed on 93 patients, on the right knee 54 times, on the left knee 37 times, and on the elbow and shoulder once each. Multiple (two to six) procedures involving 42 joints were performed on fifteen patients; these entailed removal of specimens from the knees of ten patients on 32 occasions, and from both knees at one time of each of five patients
An instrument has been devised which makes biopsy of the synovial membrane a relatively easy procedure. With this instrument the usual operative incision is unnecessary and the disability incident to operation is avoided. It has been used on 130 occasions to remove specimens from 135 joints of 108 patients, ranging in age from 3 to 71 years. Single procedures were performed on 93 patients, on the right knee 54 times, on the left knee 37 times, and on the elbow and shoulder once each. Multiple (two to six) procedures involving 42 joints were performed on fifteen patients; these entailed removal of specimens from the knees of ten patients on 32 occasions, and from both knees at one time of each of five patients (five occasions).t In the presence of sufficient distention by synovial effusion to permit safe introduction of the instrument it might also be used on the ankle or wrist joint. With added experience other applications have been found, including biopsy of bursae, diseased bone, and soft tissue masses (Bickel and Barber, 1951) .
Techniques for aspiration or punch biopsy (usually for the purpose of making an early diagnosis of tumours) have been reported since about 1900, but the synovial membrane was apparently not considered among the many tissues easily accessible by such means (Franseen, 1941) . A conspicuous if not isolated exception is a report by Forestier (1932) , who commented on the potential value of synovial biopsy and described a modified barbed dental broach which could be inserted through the bore of a needle " to explore lymph nodes, synovia, etc.". Specimens were generally unsatisfactory however, and the procedure was abandoned (Forestier, 1951) .
In July, 1948, while synovial fluid was being aspirated for inoculation into guinea-pigs because of suspected articular tuberculosis, enough synovial tissue was obtained in the tip of the needle to permit histologic diagnosis of tuberculosis. This experience led to more intensive efforts to devise an instrument whereby adequate specimens of synovial membrane could be consistently obtained. The principle of a punch technique has been utilized and in this respect the instrument resembles those used in transurethral prostatic resection. Results obtained to date justify the inclusion of synovial membrane among the tissues readily accessible to punch-biopsy procedure.
The aperture measures 7 mm. (A in.) long and 2-5 mm. (-A-in.) deep, and occupies the upper half of the diameter of the tube at this point. A hollow, tubular knife of the same material with a sharp, cutting rim closely fits the lumen of the outer tube (Fig. lb) . A stylet with a blunt end fits inside the inner tube (Fig. Ic) . This stylet is used to push specimens out of the lumen of the tubular knife. Another stylet (Fig. ld) Specimens.-The various specimens removed collect within the lumen of the inner tube. An average of two to four is usually taken, and if desired, they can be withdrawn for examination with the corkscrew-like stylet. This is inserted and twisted clockwise several times to engage the tissue which has been cut off, and the stylet and specimen are then withdrawn. If the specimens are allowed to collect until the instrument is withdrawn, the blunt-tipped stylet is used to push out the tissue remaining within the inner tube.
Specimens of synovial membrane obtained in this way were usually 2 to 5 mm. wide and 3 to 7 mm. long. Occasionally specimens about 1 cm. long were obtained. It is desirable to obtain enough tissue to permit preparation of both frozen and fixed sections for histological examination and for tissue culture when indicated.
The technique is essentially the same for examination of other joints accessible by punch biopsy.
Post-Biopsy Morbidity
No post-operative reactions or disability have been encountered after the use of this instrument. Significant synovial bleeding was not noted in any case. In the course of these investigations this observation was confirmed by arthrotomy when feasible. No restrictions of the patient's physical activity were necessary on account of this examination. Ambulatory patients examined under local anaesthesia promptly resumed their previous activity, and physical therapy could be instituted or resumed within 24 hours.
By contrast an open operative procedure, even with antibiotics available, requires the facilities of an operating theatre, and the period of morbidity may continue for the 10 to 14 days which may be required to heal the incision. Because of this certain treatments may have to be delayed.
Punch biopsy of the synovial membrane without the operative incision and post-operative morbidity incident to arthrotomy has the advantages of minimizing discomfort, making hospitalization unnecessary, and appreciably reducing expenditure of time and money. was comparable, the specimens were each compatible with, rather than histologically characteristic of, rheumatoid arthritis. Definite Clinical Diagnosis before Biopsy.-The procedure of punch biopsy of synovial membrane was performed 61 times on patients with previously established diagnoses (with the patients' consent) for purposes of investigation and for study of the effects of treatment on the disease. The clinical diagnosis was confirmed in 49 of the 61 examinations (80-3 per cent.).
The diagnosis of rheumatoid arthritis was supported by the microscopical examination of the synovial tissue (Allison and Ghormley, 1931; Collins, 1949; Dockerty, 1950) removed at 33 (84-6 per cent.) of 39 procedures; no synovial membrane was removed at 5 (12-8 per cent.), and the results of the examination of tissue removed at one procedure were considered indeterminate (2 .6 per cent.).
A clinical diagnosis of tuberculosis had been made in ten instances. The results of punch biopsy of the synovial membrane confirmed this diagnosis in nine (90 per cent.), and were indeterminate in one (10 per cent.).
Acute gouty arthritis was the diagnosis in six instances. The synovial membrane obtained by punch biopsy was considered compatible with this diagnosis in three (50 per cent.) (Fig. 7) , no synovial membrane was obtained from two (33 * 3 per cent.), and the results were indeterminate in one (16-7 per cent.). (Hench and others, 1950) .
When unsatisfactory, because of inadequate tissue or failure to obtain synovium, punch biopsy may have to be repeated or supplemented by an operative procedure. The ease with which a specimen may be obtained without the usual operative incision will generally offset the disadvantage of repeated biopsy or of an exploratory operation if either is indicated after punch biopsy. However, punch biopsy will not supplant arthrotomy in all instances. When ajoint is explored after arthrotomy, an adequate specimen of synovium can be obtained, the articular cartilages can be examined, the absence, or extent, of panus formation can be determined, and the chance of missing a localized lesion, such as an haemangioma or tumour, is minimized. Furthermore, arthrotomy can be performed on any one of many joints, while punch biopsy is technically more adaptable to certain joints than to others. A knee joint was the site of every synovial punch biopsy reported herein except two.
Arthrotomy may still be the procedure of choice when the articular symptoms are suspected to be the result of mechanical alterations of function, and it may be necessary when punch biopsy cannot be used on the joint to be examined. On the other hand, when inflammatory or infectious articular disease is suspected in a joint suitable for the procedure, punch biopsy may be preferable.
Summary
(1) An instrument which will permit punch biopsy of synovial membrane without the usual operative incision is described. The instrument is introduced by inserting the trocar tip through a small stab wound. (4) The punch procedure described is a relatively simple method of obtaining an adequate, representative specimen of synovial tissue with little inconvenience to the patient.
